Nociceptive and Cognitive Changes in a Murine Model of Polytrauma.
Polytrauma commonly involves concussion (mild traumatic brain injury [mTBI]) and peripheral trauma including limb fractures. Interactions between mTBI and peripheral injuries are poorly understood, both leading to chronic pain and neurobehavioral impairments. To elucidate these interactions, a murine polytrauma model was developed. mTBI alone resulted in similar increased mechanical allodynia in male and female mice. Female fracture and polytrauma groups displayed greater increases in hind paw tactile hypersensitivity for weeks after injury than did the respective male groups. Capsaicin-evoked spontaneous pain behaviors were greater in fracture and polytrauma female mice compared with male mice. The mTBI and polytrauma male mice displayed significant deficits in spatial working memory. All fracture, mTBI, or polytrauma groups had deficits in object recognition memory. Only male mTBI or polytrauma mice showed greater agitation and increased risk-taking behavior in open field testing as well as zero maze tests. Additionally, impaired diffuse noxious inhibitory control was observed in all mTBI and polytrauma mice. The model presented offers clinically relevant features useful for studying persistent pain as well as cognitive and other behavioral changes after TBI including polytrauma. A better understanding of nervous system dysfunction after TBI and polytrauma might help prevent or reduce persistent pain and disability in these patients. PERSPECTIVE: The polytrauma model presented has relevant features of chronic pain and neurobehavioral impairments useful for studying mechanisms involved in their development. This model may have special value in understanding altered descending pain modulation after TBI and polytrauma.